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(57) Abstract: 

FIELD: superconductor engineering; short 
and long composite wide superconductor 
strips for electrical equipment. SUBSTANCE: 
nnethod is characterized in that hollow 
round -section nnetal ampoule is formed, upset 
to desired size of oval-section ampoule, and 
ampoule obtained is filled with powdered 
superconductor compound or half- finished 
product so as to ensure space factor of 
20-60%, ampoule-and-powder system obtained 
is deformed to desired size at deformation 
rate of 1-10% per pass followed by 
thermomechanical treatment including several 
steps of heat treatment at 810-860 C for 
time required to form phase of desired 



composition and structure within ceramic 
core with intermediate deformations 
conducted in the process at deformation rate 
of 1-12% per pass. Ampoule- and-powder 
system is deformed to desired size by 
lengthwise~and -cross rolling at deformation 
rate of 2-10% or by cross rolling at 
deformation rate of 2-10% per pass, or by 
lengthwise rolling at deformation rate of 
2-10% per pass, or by drawing through 
roller-type die at deformation rate of 1-8% 
per pass. Multiconductor strips obtained are 
33 times wider than narrow ones and carry 
6.7 times higher critical currents. EFFECT: 
facilitated procedure. enlarged functional 
capabilities of wide strips. 9 cl 
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HaoepereHne othochtca k lexHuqecKOM 

CBepXnpOBOflMMOCTH. B HaCTHOCTM K TeXHOJlOrUM 

nojiyneHnfl ksk KopoTKHx. raK n AnMHHOwepHbix 

KOMn03HI4MOHHblX LUHpOKMX JieHT HB OCHOBe 

BbicoKOTeMnepajypHbix cBepxnpoBOflfl li^mx 
(BTCn) coeAHHeHMi^. npeAHasHaMeHHbix ati^i 
co3AaHMfl aneiapoTexHMMecKMx naAennM. 

HsBecreH cnoco6 nonyMeHUfi oAHoxHfibHbix 
neHT ujupuHoR 3-6 mm (ao 10-15 mm) Ha ocHoee 
BbicoKOTeMnepaiy pHbiX csepxnpOBOAfl 
coeAHHeHuR, Ha3biBaeMbiM "nopoLuoK b Tpy6e", 
3aKniOHajoL4nftcR b sanoriHeHHn oSonoHKH 

(Tpy6b!) KepaMM'-ieCKUM nOpOLLIKOM 

BbicoKOTeMneparypHoro cBepxnpoBOA^iMero 
coeAi^HeHUJi (HanpuMep, Bi^cMyroBoPi 
KepaMUKn), p,edpopMai\\A\A nojiyMeHHOM 
aMnyjibHonopoLUKOBoC^ cucreMbi ao Tpe6yeMoro 
paawepa n repMOMexaHMHecKoPi o6pa6oTKe, 
BKnKDHaKDineM TepMoo6pa6oTKy b HecKonbKo 
CTa^\Al^ c npOMe>KyTOMHbiMM Ae43opMai4n?^Mn 
MeKfly cTaAH^iMn repwiooSpaOoTKH. B npoi^ecce 
TepMOMexaHUMecKOki o6pa6oTKH b 

KepawnMecKot^ cepfluesuHe c^opMnpyercH 
CBepxnpoBOA^ma^^ cjDasa ipeSyeMoPi CTpyicrypb! 
n cocraBa. Ha rpaHni4e paaflena KepaMMKa - 
o6onoHKa peannayHDicH nanSonee 
6naronpMflTHbie ycnoBUfi An« nporeKaHi^w 

6onbLJJHX TOKOB [1]. 

HeAocraTKOM aroro cnoco6a «Bn«K)TCfi 
Msmbie BejiUMUHbi KpnTunecKoro roKa no sceMy 
KepaMUHecKOMy ceneHHK). flriFi ysennHeHmq 
KpnTHMecKoro roKa KOMnoani^noHHoro npOBOAa 
Heo6xoAHMO yBeriUHneaTb nnoinaAb rpaHi^i^bi 
pa3Ae-na KepaMi^Ka-o6orioHKa. \A3 

KOHcrpyKTHBHbix coo6pa>KeH\A\A 3Toro HanSojiee 
nerKo flocTumyTb yBennMeHneM LUUpMHW 
npoBOAa. OAHaKo 3to WBJiReTcs cnoKHoR 
3af2,a'^e\A KaK c tohkm 3peHH« Aecf)opMai4i/ifi, 
npecneAyJomux i4enb ccjiopMnpoBaTb npoBOA 
Tpe6yeMbix TunopaaiwepoB 6e3 HapyiueHun 
UenocTHOCTH o6oroHKM n reoMerpuM 

cepALAeBMHbl, TSK H C TOMKH 3peHMfl 

TepMOMexaHMMecKOM o6pa6oTKM, BKnioHaHDLneM 
HecKoribKo craAnf^ TepMoo6pa6oTKM c 
npoMe)KyTOHHbiMM AecjDopMai^MnMM Me>Kfly 
3THMH craAHflMM, npecneAytomeR L^eiib 
cct)opMMpOBaTb B KepaMUMecKoK cepAi4eBMHe 
c^jaay Tpe6yeMoro cxDcraaa m cTpyKrypbi. 

HaM6onee 6nM3KMM k npeAnaraeMOMy 
rexHMHecKOMy peujeHMio HBjiReTCfl cnoco6 
nonyHGHMfl MHoroKHJibHbix neHT [2] - nporoTun. 
BKHKD'^aKDLi^nC^: cfjopMnpoBaHne nonot^ 
MerannHMecKoi^ SMnyjibi Kpymoro nonepe^Horo 
ce'-ieHMJi (Tpy6b!). 3anoJiHeHMe jpySbi nopOLUKOM 
BucMyTOBot^ KepawnKM, BonoHeHne nonyneHHot^ 
aMnynbHO-nopoiuKOBoK cMcreMbi '^epe3 BonoKy 
c KoneGpytOLi^nM noncKOM Kpymoro nonepenHoro 
ceneHMfl Ao Tpe6yeMoro Anawerpa, pe3Ky 
npoBOjiOHeHHOM aMnynbHo-nopoujKOBoM 
cucreMbi Ha MepHbie Macru, cjDopMnpoBaHne 
cno>KHoii 3aroTOBKM nyieM BcraoKM b 
MeTanriHMecKyHD 3aroTOBKy o6onoMKn Kpyrnoro 
nonepeMHoro ceMeHUfl Tpe6yeMoro KornHecTBa 
nojiyMeHHbix MepHbix HacieC?!, p,edpopMav\i^\c 
cnoKHoC^ aaroTOBKn CHanana BonoMeHnew ao 
Tpe6yeMoro A^1aMeTpa, a saiew npoKaxKOM ao 
Tpe6yeMbix pasMepoB neHTb!, \a 

TepMOMexaHHMecKy}o o6pa6oTKy, BKJiHDMaHDiAyHD 
TepMOo6pa6oTKy b A^e craA^in c 
npOMe)KyTOHHb!MH npoKaiKaMU Me>KAy craAHflMH 
TepMOo6pa5oTKM. 

HeAocraTKaMn cnoco6a-npoTOTnna 
jiBriJ^HDTC5R: Mana?^ mi^pnHa neHT, 
cocTaBnflKDLnafl, b ochobhom, 3-6 mm 
npeabiLuaioLAan 10-15 mm mokot yAoaneTBopnTb 
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Bce B03pacTaioinne noTpeGnocTn b 
BbicoKOTeMneparypHbix cBepxnpoBOAfliMux 
coeAMHeHUflx pa3nnHHbix TMnopa3MepoB, 
HeoGxoAMMbix AHR cosAaHkifl 
aneKTpoTexHMHecKMX H3Aenni^. n Manbie 
KpnTHHecKne TOKM. cBJi3aHHbie c ManoR 
nnou^aAbHD rpanm^ pasASJia Kepawi/iKa - 
o6onoHKa y y3Knx nenr no cpaBHenMio c 
LUMpOKHMM, a raiOKe cno>KHOCTb npoL^ecca, 

CBn3aHHafl C Heo6XOAMMOCTbK3 M3rOTOBneHHfl 

MHoroKunbHbix neHT (nannMne jpyAoeMKHx 
onepaL^nC^: pesKa npoBonoHeHHoCi 

aMnynbHo-nopoLUKOBoPi cucreMbi na MepHbie 

MaCTH, Cf)OpMHpOBaHL/ie cnoKHow SarOTOBKM 

nyreM BcraBKH b MerannnHecKyKJ aaroroBKy 
oGonoMKH Kpymoro nonepeHHoro ceneHUfl 
Tpe6yeMoro KonnnecTBa nonyneHMbix MepHbix 
HacTei^, AecjDopMai^nj^ cnoKHoPi saroroBKn ao 
TpeGyeworo pasMepa), oahom ti3 npi/iHUH 
yBennHenni^ Hucna >Knn b neHie WBny^eicw 
HeoSxoAHMocTb yBennMenni^ roKa b nenre, b 
TOM Mucne n 3a cMer ysennHeHUfl nnou^aAH 
rpaHMi^ pasAena KepaMMKa - o6onoMKa. 

TexHUHecKoi^ saAa'-ie^i MsoSperennH 
HBnweTCfl yeennMeHMe KpnTunecKoro TOKa b 
MOHO>KnnbHbix neHTax 3a cmgt yBennneHHfi 
nnoLnaAi^ noaepXHOCTH pa3Aena KepaMMKa - 
o6onoHKa npn ysennMeHi^n ixtupuHb! neHT. 

riocTaBneHHayi 3aAaHa petuaeTcw tbm, hto b 
cnocoGe-npOTOTune, BKJiHDMaKDLneM 
cjDopMnposaHne nonoPi MeTannnnecKoCi aMnynw, 
3anonHeHne ee nopoLUKOM cBepxnpoBOAsiiJU,ero 
coeAHHenun nnn nony4)a6pnKaTa, AecfDopMaL^i/iK) 
nonyMeHHoK aMnynbHO-nopoiUKOBoCi cucreMbi 
AO rpe6yeMoro pa3Mepa, TepMOMexannnecKyK) 
o6pa6orKy, c^opMUpoBanne nonoti 

MerannMHecKoft aMnynw npoeoAflT ocaAKOM noA 
pasMep aMnynbi Kpymoro nonepennoro ceneHun 
AO oBanoo6pa3Horo nonepennoro ceMeHun, 
3anonHntor ee nopoLUKOM csepxnpoBOAflu^ero 
coeAHHeHMfl nnn nonyctaaepuKara na pacMera 
KOHeHHoro K03Ct)ct)Hi4neHTa 3anonHeHMP 
MOHOKunbHoro M3AenMn 20-60%, AecfXDpMMpyKDr 
nonyHeHHyK) aMnynbHO-nopoLUKoayK) cucreMy 
AO rpe6yeMoro paaMepa co creneHbio 
Aecf)opMai4MM sa npoxoA 1-10%, nocne Hero 
npOBOAflT TepMOMexaHUHecKywD o6pa6orKy, 
BKnHDHatomyto HecKonbKO craAi^i^ 

repMOo6pa6orKM npn reMneparype 810-860°C, 
B reneHne BpeMenn, o6ecneHHBaioa\ero 
cfDopMnpoBaHne B Kepawi/iMecKOM cepAMeBUHe 
c|)a3bi Tpe6yeMoro cocraBa m crpyKrypbi c 
npoMe)KyroHHbiMki ^^^op\^Q\sy^9\im Me>K/^ hi^mm 
CO creneHbio Aec^JopMauMH sa npoxoA 1-12%. 

fle(t)opMai4Mro aMnynbHo-nopoiiiKOBOH 
cucreMbi fio Tpe6yeMoro paawepa npoBOART nnn 
npoAonbHO-nonepeHHOM npoKarKoC^ co creneHbK) 
Aect^opMai^MH 3a npoxofi 2-10% nnn nonepeHHOM 
npoKaTKOM CO creneHbio Ae^^opwauwii 3a npoxoA 
2-10%, unH npoAonbHof^ npoKarKoCi co 
creneHbK) Aec^opMauMM aa npoxoA 2-10%, kinn 
BononeHkieM b ponnKOBOM BonoKe co creneHbio 
AecfjopMai^MM sa npoxoA 1-8%. npOMe>KyroHHbie 
AecjjopMauuM npn repMOMexannMecKofi 
o6pa6orKe npoBOA^T npoflonbHo-nonepeHHot^ 
npOKarKovi co creneHbro Aect>opMaL4Mn aa npoxofl 
2-12%, nnn nonepeMHoPi npoKaTKOM co 
creneHbK) Aec|DopMai4LiM 3a npoxoA 2-12%, nnn 
npoAonbHOki npoKarKOM co cieneHbHD 
Ae($iopMai4nn 3a npoxoA 2-12%, nnn 
BonoHeHneM b ponnKOBOM BonoKe co creneHbio 
Aect)opMaL4nn aa npoxoA 1-10% 

B pe3ynbTaTe nepeMncneHHbix onepaunPi 
nonynaiOT LUHpoKne (uJupuHoii 80 mm n 6onee) 
nenrbi rpeSyeMOM AnnHbi (or Aec^irKOB 
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CaHTMMeTpOB AO COTSH MBTpOB). TSKHe JieHTbl 

no cpaBHeHMMD c ysKMMH MMewT 6onbLuyfo 
nnoLL\aAb rpaHm4bt pa^AeJ^a KepsMUKa 
o6oJioHKa M, cJieflDBaTeJibHo, Hecyr 6onbiuMe 
TOKH. yse/iMHeHne KpurnHecKoro tokb raioKe 
cBflsaHo c ncKntoHeHneM m3 npoL\ecca 
nojiyHeHMfl LUnpoKMx nenr onepaL\MC^ BonoHeHun 
Hepea Bo;ioKy c KOjie6pyio(nnM noncKOM 
Kpyrnoro nonepeHHoro ceHeHna. Dpn 
ncnoJibsyeMbix npn nponasoACTBe mnpoKnx 
;ieHT reoweTpuHecKMX paaiwepax 

aMnyjibHo-nopoLUKOBof^ cucreMb! mx BOJioneHMe 
Mepea Bo;iOKy c Ko;ie6pyK)(HMM noncKOM 
Kpyrnoro nonepeHHoro ceneHUfl npusoAUT k 
HapyujeHUfo reoMerpnn JieHTbi m nonyneHHK) 
Aecf)eKTOB B KepaMMHecKOM cepAL\eBMHe, hto 
HeraTMBHo cKaabiBaercn Ha BennHUHe 
KpnTMMecKoro TOKa. KpoMe Toro, npn 
yBeni/iHeHUM nnomaAi^ rpaHni4bt pasAeria 
KepaMMKa - o6onoHKa aa cser yeejiUHeHUfl 
LUMpuHbi neHTbi, a He KOJinMecTsa >khji na 
npoi^ecca ncKnK)HaKDTc« TpyfloeMKne onepai^Mn; 
peaKa npoeonoMeHHoti aMnyjibHO-nopoLUKOBoPi 
cucTeMbf Ha MepHbfe nacTM, cf^opMnpoeaHne 
cno>KHoC^ aaroTOBKn nyreM BcraBKH b 
MeTannnHecKyK) aaroTOSKy oGonoHKi/i 
Tpe6yeMoro KonnnecTBa noJiyneNHbix MepHbix 
HacreM, AecpopMai^nH tnojKHoC^ aaroTOBKM ao 
Tpe6yeMoro paswepa. 

ct>opMnpoBaHne nonoii MeTannnHecKoPi 
aMnynbj ocaAKoPi noA paaMep aMnyribi Kpyrnoro 
none pen Horo ceneHHJ^ o6ecneHi/iBaeT 
nonyHeHne aaroTOBKn oSonoHKn, a 
cneAOBarenbHo, n aMnynbHo-nopoLiiKOBOM 
cucreMbi {nocne aanoxiHeHUH aaroioBKM 
o6onoMKM KepawMHecKUM nopoLUKOw) 
OBanoo6paaHoro nonepennoro ceneHHw, 
KOTopyio Ae^^»opMl^py^^■'', MHHy?i npoi4ecc 
BononeHHf) nepea BonoKy c KoneGpytou^HM 
noflCKOM Kpyrnoro nonepeHHoro ceneHHw. 
O6biHH0 npn nponaBOACTBe neHT ncnonbaytoT 
npoL^ecc Aect3opMai4MM, BKnHDHaK)LAnCi 
BononeHne nepea BcnoKy c KoneGpyioinnM 
noflCKOM Kpyrnoro nonepenHoro ceMeHun n 
npoKaTKy, hto HerarnBHO cKaabiBseTcw Ha 
reoMeTpuM nenr. 

SanonneHne oca>KeHHOM noA paawiep 
awnynbi nopoiJJKOM cBepxnpoBOA«Li^ero 
coeAHHeHMfl nnn nonyc|Da6pMKaTa na pacMera 
KOHGHHoro K03ct)4)HL4MeHTa aanonHSHun 
MOHo>KMnbHoro naAennfl 20-60%. oGecneMUBaeT 
Tpe6yeMoe cooTHOLueHne MarepnanoB 

KepaMMKM M 06an0HKM B neHTe M B03MO)KHOCTb 

npoBeAeHMfl c aMnynoft rexHonornHecKHX 
onepai4HM (fxetpopMauy\P^, omnroB, 

TepMoo6pa6oTOK), Heo6xoAMMbtx Ann ee 
MsroTosneHMfl. 

fle(4)opMai4Mfl nonyneHHOt^ na npeAbiAVLAeM 
3Tane aMnynbHO-nopoLUKOBOM cMcreivibi ao 
Tpe6yeMoro paawepa (roniAUHbi 0,2-0,5 mm) co 
cTensHbio AecfiopMaLtMM aa npoxoA 1-10% 
o6ecneHMBaeT TpeOyewyK) reoMerpnto nenrbj n 
Heo6xoAMMoe cocTOflHue KepaMUHecKow 
cepALAeBMHbi (B ocHOBHOM, po nnoTHOcTM), npn 
3TOM Aect)opMaunfl npoAO/ibHo-nonepeHHOM 
npoKaTKOM, npeACTaBnatoinePi co6oPi 
nonepeweHHoe HepeAOBanne npoAonbHbix n 
nonepeHHbtx npoKaroK b aaAanHoti 
nocneAOBaTenbHocTH, o6ecneMHBaeT 
TpeGyeMbie xapaKiepi/icTHKH (nanpi/iMep, AnnHy. 
LunpuHy, TonLi4HHy nenrbi) KaK na KopoTKHx, raK 
n AnnHHOMepHbix nenrax, flec}DopMai4n« 
nonepeHHOM npoKaxKOM oGecneHUBaer 
Tpe6yeMbie xapaKrepucTHKH na kopotkmx nenrax 
(Annna nsHTbi onpeAennercw reoMeTpneCi 
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McnonbayeMbix sanKOB), Aectjopwai^nfl 
npoAonbHoCi npoKaTKoC^ m BonoHeHneM b 
poni/iKOBot^ BonoKe o6ecneHHBaioT Tpe6yeMbie 
xapaKTepMCTMKM KaK Ha KopoiKux. raK n na 
ATiMHHOMepHbix neHTax. 

TepMOMexaHimecKan o6pa6oTKa, 
BKntoHaKDinaH necKonbKo craAnf^ 
TepMoo6pa6oTKM npn leMneparype 81Q-860°C 
C npOMe>KyTOHHb!MM Aecf)opMai4MflMM Me>KAy 
HMMM CO creneHbK) Ae4)opMaL4MM aa npoxofl 
1-12% oGecneHMBaeT cpopMnpoBaHne b 
KepaMMMBCKof^ cepAUeBuHe c|Da3bi TpeSyeworo 
cocraBa n crpyKrypbi. Dpn 3Tom 
npoMe^KyroMHbie fle4)opMai4MM 
npoflonbHo-nonepeMHOM npoKaTKOM, 
npoAonbHoi^ npOKatKoCi m BononeHneM b 
ponnKOBOM BonoKe o6ecneHMBaKDT rpeeyeMbie 
xapaKTepucTMKM KaK na KopoTKMX, raK m 
AnnHHOMepHbix nenrax, a npoMe>KyroHHbie 
Aect)opMaL\MM nonepeHHoC^ npoKaTKOM 
oSecneMUBaKDT rpeSyewbie xapaKTepucrnKn na 
KoporKMX nenrax (Annna nenrbi onpeAennercfl 
reoMerpneK ncnonbayeMbix BanKOB). 

Dpn aanonneHUM oca>KeHHot^ noA pasMep 
aivinynbi nopoiUKOM CBepxnpoBOAflinero 
coeAnneHUfl i^nn nonycpaGpuKara na pacMera 
KOHeHHoro K0343(43Mi4neHTa aanonneHnw 
MOHOKunbHoro naAsnnfl Menee 20% 
nponcxoAUT "paapbiB" KepaMnnecKoPi 
cepALAGBL^Hb!, TO BCTb npn A®c|DopMai4nn 
nponcxoAUT cMbiKanne Marepnana o6onoHKH, 
pacnonoKeHHoro c paaHbix cropoH cepflL^eBMHbi. 
ripn aanonneHHn oca>KeHHoPi noA paawep 
aMnynbt nopoLUKOM CBepxnpoBOAJ^UAero 
coeAHHeHUfl nnn nonycf^aSpuKara na pacMera 
KOHeHHoro Koac^cj^m^neHTa aanonneHi^a 
MOHO)KnnbHoro waAennw 6onee 60% ne yAaercji 
nonyHMTb rpe6yeMyK3 Tonu^nHy KepaMUKn nocne 
Aecf3opMai4nn aMnynbHo-nopoLUKOBoCi cucTewbi. 
npM Ae43opMai4nn nonyneHHoPi Ha npeAbiAymew 
arane aMnynbHo-nopoLUKosoCi cucreMbi ao 
rpe6yeMoro paaiwepa (TonLL\HHbi 0,2-0.5 mm) 
Bononennew b ponnKoeovi BonoKe co crenenbio 
Ae43opMaL4iin aa npoxoA Menee 1%, a 
npoAonbHo-nonepeHHOM, nonepenHoti m 
npoAonbHOM npOKarKaMU co creneHbK) 
Aec}DopMai4Mn aa npoxoA Menee 2 % nponcxoAUT 
HapymeHMe reoMerpuHecKMX pasMepoB 
npoBOAa, noRsnyiercfl raK naabiBaeMan 
BonHooGpaanocTb no Annne. npn Ae43opMai4HM 
aMnynbHo-nopoujKOBOM cucreMbi BonoMenneM b 
ponnKOBof^ BonoKe co crenenbKa Aecf)opMai4MM 
aa npoxoA 6onee 8%. a 
npoAonbno-nonepeHHOM, nonepennofi m 
npoAonbHoCi npoKarKaMM co creneHbK) 
Aecf)opMai4MM aa npoxoA 6onee 10% 
nponcxoAUT paapbiB o6onoHKM or MenKMx 
rpeiAMH AO ee nonnoro paapyiueHMfl, hto 
npuBOAur k o6pbiBy npoBOAa. 

ripoBeAenne repMoo6pa6orKH (na craAnn 
repMONiexaHMHecKoi^ o6pa6orKi/i) npn 
rewneparype nnjKe 810°C m Bbiuje 860 °C ne 
no3Bonner cctsopMMpoBarb b KepaMMMecKOM 
cepAUeBkine MSAenMn cisasy rpe&yeMoro cocraBa 
n cTpyKrypbt. 

Dpn npoBeAeHMM npoMeMcyronnbix 
AecpopMai4Mi^ (na craAnn TepMOMexaHnnecKoPi 
o6pa6orKM) BononenneM b ponnKOBOM eonoKe 
CO creneHbK) AecjDopMai^MH aa npoxoA Menee 
1%, a npoAonbHo-nonepeHHOM. nonepennoPi n 
npoAonbnoM npOKarKawn co crenenbKD 
Aect)opMai4MM aa npoxoA Menee 2% nponcxoAur 
napymeHne reoMerpunecKnx paaMepoB 
npoBOAa, noHBnnercn raK naauBaeiwan 
BonnooGpaanocrb no Annne. Rpn Aect)opMai4MM 
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aMnyjibHo-nopoLUKOBoC^ CMcreMbi aonoMeHneM b 
poJiMKOBOM BonoKe CO creneHbKD flect)opMai4MM 
3a npoxofl 6onee 10%, a- 
npOAonbHo-nonepesHOM, nonepeHHOM m 
npoflonbHOM npoKaTKaMU co crenewbK) 
flecjDopMai4MM aa npoxoA 6onee 12% 

npOMCXOAUT pa3pblB 06OJIOMKH OT MeriKMX 

TpeLUMH AO ee nonworo paapyiiieHMyi, hto 
npuBOAMT K o5pbiBy npoBOAa. 

ripoBeAeHMe ASHHbiX onepauuM b oni/icaHHO^ 
nocneAOBaTenbHocTn npuBeno k noFiBneHHK) 
HOBoro lexHUHecKoro pesynbTara: yseni/iMeHMK) 

KpMTMHeCKOC^ njlOTHOCTM TOKa 

CBepxnpoBOflnmero usAenuFi 3a cneT 
yBennHeHMfl nnoinaAn nosepxHocTn pasAena 
KepawnKa - o6onoMKa scneACTBue ysennMeHUfl 

LUHpUHbl KaK KOpOTKHX, TaK M AnUHHOWiepHblX 

M3AenMt^, npn sHa^MTeribHOM ynpoineHnn 
npoqecca aa CHer ncKJifOMeHnyi rpyfloeMKHX 
onepauni^ no naroToeneHHK) cjiokhoi^ aaroTOBKH 
]A ee Aect^opMai^nn, a raioKe pacmnpeHHK) ccj^ep 
npuMBHeHMR naflennPi aa cmbt aHaMmenbHoro 
naMeHBHMfl MX reoMeTpMMecKMX paaiwepoB no 
LUnpuHB (yBennMeHne lunpuHbi 6onee mbm b 10 
pa a). 

ripuMep ocyLMecTBTieHMfl: MeTanjiMHecKyio 
aMnyny (rpySy AnnHoPi 300 mm, fluaMerpoM 30 

MM, C TOJILHHHOM CTeHKH 2,2 MM) OCa>KMBaJlM HOA 

paaMep (ao BbicxDTbi 10 n 18 mm), aanojiH^iriM 
nopoLUKOM BUCMyroBOM KepaMUKM Bh2223 na 
pacHera KOHeMHoro KoacfDC^HL^i/ieHTa aanoriHeHi/iFi 
MOHo>KMnbHoro M3AeriM« (lunpoKOM neHTbi) 20 n 
60%, Ae43opMnpoBariM nonyMeHHyK) 

aMnyjibHo-nopoLUKOByio cucreMy ao TonLi4HHbi 
0.35 MM npoAonbHo-nonepeHHoPi npoKaiKofi co 
creneHbfo Aecf^opMaqnn aa npoxoA 2 m 10% n 
BonoHeHUBM B ponnKOBOM BOJioKe CO cTeneHbK) 
AecjDopMaUMn aa npoxoA 1 m 8%, jjjsmee 
nonyHGHMbie neHTbi noABeprann 

TepMOMexaHUMBCKOM o6pa6oTKe, BKnJOMafomeki 
jpiA cTaAMM TepMoo6pa6oTKn npn leMneparype 
810, 845, 860°C B TBMeHne oSu^ero epeMBHH 

H C npOMe>KyTOMHblMM 
MB>KAy CTaAMFIMH 

n poMB^KyroH H bie 

npOBOAMflM npOAOJlbHOM 

npoKaTKOM CO creneHbio Aect)opMai4Mn sa npoxoA 
2 n 12% M nonBpBMHOM npoKaiKoCi co cTBnBHbK) 
ABcfDopMam/iM aa npoxoA 2 n 12%. LUnpnHa 
noxiyneHMbix neHT cocraBuna 100 mm, hto b 33,3 
paaa BbiLue mgm b cnoco6e-npaTOTMne. 

KpMTMMBCKMfl TOK B \A3fXenViWiX. HaMSpflnH 

CTaHAapTHbiM MeibipexTOHenHbiM mbtoaom. Ha 
Bcex nonyHOHMbix newTax Benn^nwa 
KpMTMHecKoro TOKa cocTaBM/ia He MBHee 400 A. 
B cnoco6e-npoTOTMne npn ncnoribayeMbix b 
HacTo$iLL\ee BpeMn LUMpkiHe o6pa3qa 3 mm, 
Tonu^MHe o6pa3i4a 0,25 mm h K03ct)ct)Mi4MeHTe 
aanojiHeHun 20% npn yKaaawHbix b pa6oTe /2/ 
n/ioTHocTwx KpnTunecKoro TOKa aennHUHa 
KpMTMHecKoro TOKa (BenuMMHa KpnTH^ecKoro 
TOKa = 3HaHeHMe nnoTHocTn KpnTHMOCKoro TOKa 
x nnoinaAb nonepenHoro ceneHUfl KepaMUKH) He 
noAHMMaeTcyi Bbiiue 60 A, mto b 6,7 pa3 
MehbLue, HBM B npeAJiaraeMOM cnoco6e. 

MCTOHHMKM MCnOJlbSOBaHHOM TlMTepaTypbi 

1 . Z. Yi, C. Beduz, M.AI-Mosawi, R. 
Riddle. Transverse distribution of the 
transport current density in (Bi, Pb) 2223 
tapes. Physica C 277(1997), p. 233-237, 

2. P. Haldar, L. Motowidlo. Processing 
high critica! current density Bi-2223 wires 
and tapes. JOM, vol.44. N 10. October 1992. 
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OopMyjia n3o6peTeHHfl: 

1 . Cnoco6 noriyHeHUFi KOMnoamiMOHMbix 
BbicoKOTeMnepaTypHbix CBepxnpoBOAJiLi4Mx 
naAennPi, BKJihOMafomni^ c^jopMnposaHne nonoM 
MeTannnMecKOM awnyribi, aanoriHeHne ee 
nopoLJJKOM CBepxnpoBOAfiu^ero coeAHHeHnsq nn^i 
nony4)a6pMKaTa, AecjDopMamnK) nojiyMeHHoPi 
aMnyjibHO-nopoLUKOBOi^ cucTeMbi ao ipeGyeMoro 
paaMepa, TepMOMexaHUMecKyK) o6pa6oTKy, 
OTnnHafoiAni?icfl tbm, mto ct)opMMpoBaHne nojioM 
MeTanjinMecKOM aiwnynbi npoBOA^iT ocaAKoi?i noA 
pasMep aMnyribi Kpyrnoro nonepeHHoro ceMeHMjq 
AO OBanoo6pa3Horo nonepennoro ceneHnjq, 
aanonnyiJOT ee nopoiUKOM csepxnpoBOAfliiAero 
coeflUHeHnyi mjim nonyc|Da6pnKaTa na pacneTa 
KOHeMHoro K03cf)c|DMi4MeHTa 3anonHeHMfl 
MOHo>KM/ibHoro MSAennyi 20 > 60%, 
flecpopMnpyjoT nonyneHHyfo 
aMny/ibHo-nopoLjJKOByK) cucTeMy ao Tpe6yeMoro 
pa3Mepa co CTenenbio AecpopMaqnn 3a npoxoA 

1 - 10%, nocne nero nposoA^T 
TepMOMexaHUMecKyjo o6pa6oTKy, BKHJonaKiinyK) 
HecKOJibKO CTaAnt^ TepMoo6pa6oTKM npn 
TewnepaType 810 - 860°C, b TeneHne BpeweHM. 
o6ecneHMBaicinero cpopMUpoBaHne b 
KepawnMecKoCi cepAueBUHe ctaasbi Tpe6yeMoro 
GocTaBa n CTpyKTypbi c npoMe>KyToHHbiMM 

Aect^OpMaL^MRMM Me)KAy HkIMM CO CTeneHbK} 

AecJiopMauMM sa npoxoA 1 - 12%. 

2. CnocoS no n.1, OTnuHaJoinnC^cfi tbm, mto 
Ae4)opMai4HK) aMny/ibHo-nopoujKOBot^ cucreMbi 
AO TpeSyeMoro pasMepa npoBOAJ^T 
npoAonbho-nonepeMHOM npoKaTKoti co cTGneHbto 
Ae4?opMauMM 3a npoxofl 2 - 10%. 

3. Cnoco6 no n.1, OTnuMafoiAnPicFi tsm, mto 
Ae43opMai4HK) aMnynbHo-nopoiuKOBOM cucTewbi 
AO Tpe6yeMoro pa3Mepa npoBOA^iT nonepeMHOw 
npoKaTKOM CO CTeneHbK) AecfjopMamiM aa npoxoA 

2 - 10%. 

4. Cnoco6 no n.1, oTnuMajoo^nCicFi TeM, mto 
Ae4)opMai4HK) aMnynbHo-nopoLjJKOBOM cucTeMbi 
AO Tpe6yeMoro pa3Mepa npoBOA?iT npoAO/ibHoi^ 
npoKajKoCi CO CTeneMbW AecJjopMauMn aa npoxoA 

2 - 10%. 

5. Cnoco6 no n.1, oTJiMMaioa\MMCfl Tew, mto 
Aec|3opMai4HK) aMnynbHo-nopoiUKOBoi?i cucreMbi 
AO TpeGyeworo pasMepa npoBOAf^T BonoMenneM 
B ponnKOBOM BonoKe co CTenenbfo Aecf)opMai^nM 
3a npoxoA 1 - 8%. 

6. CnocoG no n.1, nnn 2, nnn 3, nnn 4, 
nnn 5, OTjnuMafoiAMMCsq TeM, mto npoMe>KyTOMHbfe 
Aec{DopMai4nn npn TepMOMexannMecKOM 
o6pa6oTKe npoBOAfiT npoAonbHo-nonepeMHoi?i 
npoKaTKOM CO creneHbKD Aec^opMai^mi 3a npoxoA 
2 - 12%. 

7. Cnoco6 no n.1, nnn 2, nnn 3, nnn 4, 

MJIM 5, OTnMMaramMMCjq TeM, HTO npOMGWyTOM Hbie 

Ae4)opMam/iM npn TepMOMexaHMMecKoPi 
o6pa6oTKe npoBOA5^T nonepeMHOM npoKaTKOM co 
CTeneHbK) fle43opMaL4MM aa npoxoA 2 - 12%. 

8. CnocoS no n.1, nnn 2, uni/i 3, nnn 4, 

MJIM 5, OTJIMMaroiUMMCSq TeM, MTO npOMe>KyTOMHbie 

Aecf)QpMaqMn npn TepMOMexaHMMecKoPi 
o6pa6oTKe npoBOA^T npoAoribHot^ npoKaTKOM co 
CTeneHbK) Aec^opwaLiMM aa npoxoA 2 - 12%. 

9. Cnoco6 no n.1, mjim 2, mjim 3. njin 4. 
MJHM 5, oTJHMMaraLUMMcsq TeM, MTO npoMeJKyroMHbie 
Aect)opMai4HM npn TepMOMexannMecKot^ 
o6pa6oTKe npoBOAHT BOJioMeHnew b pojimkobom 
BOJiOKe CO CTeneHbK) Aect^opMai^nn aa npoxoA 1 - 
10%. 
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